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Studies on the Development of Easy Cryopreservation
Technique of Bovine Embryos
II. Effects of Equilibration of Cryoprotectants, Temperature
and Time of Thawing and 1 Step Straw Method on
In Vitro Developmental Rates of Embryos
Kim, S. K., Y. Y. Nam and B. H. Hyun*
Coll. of Vet. Med., Chungnam Natl, Univ,

SUMMARY

The studies on the carried out to investigate to determine the optimum thawing temperature

and equilibration time and 1 step straw method of frozen bovine embryos. The follicular oocytes
were cultured in TCM-199 medium containing 10 [U /ml PMSG (Sigma, USA), 10 IU /ml hCG
(Sigma, USA), 1 ug /ml B-estradiol(Sigma, USA) and 10% FCS for 24~48 hrs in incubator with
5% CO, in air at 38.5C and then matured oocytes were again cultured for 12~18 hrs with motile

capacitated sperm by preincubation of heparin, The bovine embryos following dehydration by

cryoprotective agents and a various concentration of sucrose were directly plunged into liquid ni-

trogen and thawed in 30C water. Survival and in vitro developmental rate was defined as devel-

opmental rate on i» vitro culture or FDA-test.
The results are summarized as followes :

1. The equilibration time on ¢» vitro developmental rates of bovine embryos was attained after

short period of time(2,5~5 min,) in the freezing medium higher than long period of time

(10~20 min.).

2. The temperature thawed at 30°C after rapid freezing of bovine embryos resulted in a signifi-

cantly higher i vitro developmental rate than did at 20°C and 35C.

3. The thawing time on in vitro developmental rates of bovine embryos was attained after short

period of time(1~5 min.) in the freezing medium higher than long period of time(10min. ).

4. The in vitro developmental rates of bovine embryos after rapid frozen-thawing by 1 step
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straw method in the freezing medium added 1.5M, 2.0M glycerol, DMSO, propanediol and 0.
25M, 0.50M 0.75M, 1.00M sucrose were 12.5~19.4%, 10.0~15.6%, 9.1~13.8% and 6.7~12.

9%, respectively.
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Table 1. Effects of equilibration time in the freezing media on in vitro developmental rates of rap-

idly frozen bovine embryos

Equilibration time{min)

Freezing 2.5 5.0 10.0 20.0
medium(M) No. of m. No. of m, No. of m, No. of m,
Froz. Sur, & b.(%) Froz. Sur. &b.(%) Froz. Sur. &b.(%) Froz. Sur. & b.(%)
Control 35/8(22.9) 33/8(24.2)° 33/8(24.2) 31/7(22.6)
1.5G+0.258 31 15 5(16.1) 34 15 5(14.7) 34 16 4(11.4) 29 14 3(10.3)
2.0G+0.50S 28 14 5(17.9) 30 14 4(13.3) 30 13 3(10.0) 28 12 3(10.7)
1.5D+0.258 35 15 6(17.1) 33 11 4(12.1)® 29 14 3(10.3) 25 11  4(16.0)
2.0D+0.50S 33 14 4(12.1) 27 15 3(11.1) 31 16 3(9.7) 32 14 2(6.3)

b . Percentage followed by different letters within the same column differ significantly (p<0.05).
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Table 2. Effects of thawing temperature in the freezing media on in vitro developmental rates of

rapidly frozen bovine embryos

Thawing temperature( <)

Freezing 20b
mediur (M) No. of morula.

Froz. Sur. & blast. (%) T0Z,
Control 35/8(22.8)
1.5G+0.255 35 11 6(17.1) 32
2.0G+0.508 32 10 5(15.6) 29
1.5D+0.25S8 R7 | 9 6(17.7) 30
2.0D+0.50S 30 8 4(13.3) 29

307 35°
No. of morula No. of morula
SUL g blast. (%) TT% SYT g blast. (%)
30/7(23.3) 32/7(21.9)

11 5(15.4) 30 11 4(13.3)
10 4(13.8) 32 11 3( 9.4)
10 5(16.7) 28 10 3(10.7)
8 3(10.3) 29 9 2( 6.9)

35 : Percentage followed by different letters within the same column differ significantly (p<0.05).

Table 3. Effects of thawing time in the freezing media on in vitro developmental rates of rapidly

frozen bovine embryos

Thawing time (min)

Freezing 1 5 10
medium(M) No. of morula ) No. of morula No. of morula
Froz. Sur. & blast.(%) 0% SY & blast.(%) Froz. Sur. & blast. (%)
Control 30/7(23.3) 34 /8(23.5) 30/6(20.0)
1.5G+0.25S 30 11 5(16.7) 32 11 5(15.6) 31 13 4(12.9)
2.0G+0.50S 35 10 6(17.1) 29 12 4(13.8) 32 11 3( 9.4)
1.5D-+0.25S 33 12 5(15.2) 30 12 5(16.7) 28 10 3(10.7)
2.0D+0.50S 32 13 4(12.5) 29 11 4(13.8) 29 10 2( 6.9)
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Table 4. Effects of sucrose concentration added to freezing media on in vitro developmental rates
of rapidly frozen bovine embryos by 1 step straw method

Sucrose dilution(M)

Freezing 0.25 0.50 0.75 1.00
medium(M) No. of m, No. of m, No. of m. No. of m,
Froz, Sur, & b.(%) Froz, Sur, & b(%) Froz. Sur. & b.(%) Froz. Sur. & b.(%)
Control 30/8(26.7)° 30/7(23.3)® 30/6(20.0) 30/7(23.3)
1.5G 31 11 31/6(194) 32 10 5(15.6)* 32 8 4(125) 32 9 3( 9.4)
2.0G 33 12 5(15.2) 30 8 4(13.3) 30 9 4(13.3) 31 8 4(12.9)
15D 30 9 4(13.3) 32 8 5(15.6) 26 5 3(11.5) 30 5 3(10.0)
2.0D 31 12 5(16.1) 29 7 4(12.9) 29 7 4(13.8) 32 7 3( 9.4)
15P 30 10 5(16.7) 30 9 3(10.0) 32 8 3(94) 29 5 2( 6.9
20P 32 8 4(12.5) 29 6 3(10.3) 33 8 3(9.1) 30 7 2( 6.7)

b Percentage followed by different letters within the same column differ significantly (p<0.05).
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